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Abstract
DSM-5 added a categorically defined specifier (‘with Limited Prosocial Emotions’; LPE) for the diagnosis of conduct disorder
(CD). This paper systematically reviews the evidence base for this specifier in children and adolescents who are diagnosed with
CD. Computer-assisted searches were executed and identified 181 potentially relevant papers. Eventually, nine papers were
included in this review, referring to eight unique samples. All studies constructed an LPEmeasure by pulling the same items from
the same rating scales that were used in the development of the DSM-5 LPE specifier. The prevalence of youth with CDwho met
criteria for this novel LPE specifier (CD + LPE) ranged from 6.1% to 83.7%. The studies greatly varied in the features used to test
the viability of the DSM-5 LPE specifier. The most commonly used features relate to severity of antisocial behavior, low
neuroticism (or lack of anxiety and depression), and treatment responsiveness. Available work altogether showed that CD +
LPE youth displayed higher levels of past antisocial behaviour than CD Only youth, but failed to reveal other group differences
that corroborate with expectations. Effect sizes typically were in the small to moderate range, suggesting that the practical
usefulness of the group differences is limited. Empirical work shows that this specifier should not be used for clinical
decision-making when relying on items from measures that have been used in the development of the LPE specifier.
Crucially, limitations that hallmark the few studies on the topic hamper any firm conclusion about the usefulness of the specifier.
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Callous-unemotional (CU) traits are commonly characterized
by deficient empathy and guilt, insensitivity to others’ feel-
ings, shallow emotions (Andershed et al. 2002; Colins et al.
2014), and sometimes also by being unconcerned about poor
performance (APA 2013; Frick 2003). CU traits are increas-
ingly used as a subtyping scheme to understand heterogeneity
among children with conduct problems (CP), and to delineate
a small but important subgroup of youth with severe CP
(Dadds et al. 2014; Frick 2009). Specifically, it is estimated
that 20–50% of children with CP exhibit high levels of CU
traits and there is evidence to suggest that these children differ
from children with CP and low levels of CU traits in various
theoretically and clinically relevant features (Frick et al.
2014). Some studies, for example, showed that children with
CP and CU display higher levels of severe and stable antiso-
cial behavior (e.g., criminality, aggression, and substance use
problems), to exhibit a fearless temperament, to be impaired in
their responsiveness to and recognition of cues to fear and
sadness in others, and to display higher levels of interpersonal
(e.g., grandiosity) and behavioral/lifestyle (e.g., thrill-seeking)
psychopathic personality traits (Christian et al. 1997; Frick
et al. 2014; Dadds et al. 2003; Frick 2009).
In response to this research, DSM-5 added a CU-based
specifier for the diagnosis of conduct disorder (CD), which
refers to a repetitive and persistent pattern of behaviour where
the basic rights of others, and age appropriate rules and norms
are violated (APA 2013). This specifier is labelled ‘with
Limited Prosocial Emotions’ (LPE) and is used when an
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individual meeting diagnostic criteria for CD exhibits 2 or
more of the following symptoms over at least 12 months
and in multiple relationships and settings: (a) lack of remorse
or guilt; (b) callous–lack of empathy; (c) unconcerned about
performance; and (d) shallow or deficient affect (APA 2013).
Regardless of the potential usefulness of this novel subtyping
scheme, researchers and clinicians only recently have an op-
portunity to use a novel clinical assessment system that was
specifically designed to assess the LPE specifier as being de-
scribed in DSM-5. Echoing DSM-5, this novel system – the
Clinical Assessment of Prosocial Emotions (CAPE; Frick
2013) – focuses on the presence (2 ≤), duration (12 months
≤), and pervasiveness (multiple settings and relationships) of
the four symptoms. Prior work on the DSM-5 LPE specifier
only focused on the presence (2 ≤) of the DSM-5 LPE symp-
toms by pulling items from commonly used CU rating scales,
such as the Antisocial Process Screening Device (Frick and
Hare 2001) and the Inventory of Callous-Unemotional Traits
(Frick 2003). Consequently, it stands to reason to argue that no
study to date tested the DSM-5 LPE specifier as being defined
in DSM-5, that is whilst also taking duration and pervasive-
ness of the symptoms into account.
The first CAPE or other interview-based study that measures
the DSM-5 LPE specifier among children and adolescents with
CD needed to be published when this review study was
performed (see also Discussion). Nevertheless, it is important
to systematically review research that construct proxy measures
of this specifier by pulling items from rating scales. This re-
search applied the same approach that has been used to develop
the DSM-5 LPE specifier symptoms, that is by pulling four and
nine items from the APSD and ICU, respectively (Frick and
Moffitt 2010). In addition, proponents of the DSM-5 LPE spec-
ifier considered studies that used a few APSD and ICU items to
construct an DSM-5 LPE measure of extreme relevance to this
new specifier (Frick et al. 2014). Therefore, research on the
DSM-5 LPE specifier that relied on rating scales such as the
APSD or ICU should not be disregarded as uninformative.
Also, research that triggered the incorporation of the categorical
LPE specifier in DSM-5 relied on dimensional CU scores
(Frick and White 2008), or alternative categorical approaches
(e.g. median split), to identify children and adolescents with
elevated and low levels of CU traits (Schwenck et al. 2012).
Hence, it is relevant to scrutinize to what extent findings from
studies that explored the potential usefulness of the categorical-
ly defined DSM-5 LPE specifier converge with findings from
the bulk of prior CU research that fostered the incorporation of
the LPE specifier in DSM-5.
The present article aims to review studies that tested the
DSM-5 LPE specifier in children and adolescents with CD.
Studies included in this review will first be used to illuminate
how many children and adolescents with CD meet criteria for
the DSM-5 specifier. In line with prior estimates (Frick et al.
2014), a prevalence of 20–50% was expected, although it
should be noted that estimates close to 50% are high preva-
lence rates (see Discussion). Studies reviewed here will also
be used to elucidate if children and adolescents with CD who
are diagnosed with the DSM-5 LPE specifier (CD + LPE) dif-
fer from their CD counterparts who do not meet criteria for the
DSM-5 LPE specifier (CD Only) in various clinically and
theoretically relevant features. Specific hypotheses will be
provided after we have described the features that were used
in group comparisons (see Result section).
Method
Data Sources and Search Strategies
Computer-assisted searches were executed using two different
search engines (Web of Science and PubMed) looking for
English-language, peer-reviewed studies published between
2010 (the year the LPE specifier was first proposed; Frick
and Moffitt 2010) and January 31, 2019. Combinations of
search terms (Web of Science: Topic; PubMed: Title/abstract)
were used relating to both the LPE specifier (i.e. CU specifier;
DSM-5 specifier; LPE specifier; limited prosocial emotions;
callous-unemotional specifier) and indices of CD (i.e. conduct
disorder; conduct problems; antisocial; criminality; aggres-
sion; delinquency; criminal justice; behavior problems). The
exact search strategy can be retrieved from Appendix 1, avail-
able online.
Inclusion Criteria
Studies were included if they met the following three inclu-
sion criteria. First, the application of the DSM-5 LPE specifier
requires that the person meets full criteria for CD. Therefore,
we only included studies that used a (semi-) structured diag-
nostic interview or a well-described clinical assessment pro-
tocol to determine if a youth met criteria for DSM-IVor DSM-
5 defined CD.1 This criterion, for example, implies that stud-
ies that used rating scales of CD symptoms to confirm the
presence of CD were not included (e.g., Fanti et al. 2016;
Pardini et al. 2012). Second, we included studies that tested
the categorically defined DSM-5 LPE specifier criteria via
measures that allow assessing the four DSM-LPE symptoms.
Thus, studies that could not assess all symptoms (e.g., Colins
2016; Jambroes et al. 2016) or used CU measures that cannot
straightforwardly be linked to the four LPE symptoms, for
example, because CU measures also tapped interpersonal
traits (Rowe et al. 2010), were not included for review pur-
poses. The first and second inclusion criteria were used to be
1 Because the main diagnostic criteria of CD remained unchanged in the
DSM–5, studies that assessed DSM-IV CD are equally valid to assess DSM–
5 CD.
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stringent about assessment procedures. Third, studies were
only considered relevant if they reported results from analyses
(e.g. group comparisons or CD x LPE interaction effects) that
aimed to test if the two groups of interest differ in theoretically
and clinically relevant features. Thus, studies that did not for-
ma l ly compare bo th g roups were no t inc luded
(e.g., McMahon et al. 2010).
Selection
Articles that based upon the abstracts proved not to be
relevant were removed. If the suitability of an article, based
on abstract and title, was unclear, the full text was exam-
ined. Articles remaining after this procedure were all stud-
ied in full text and a selection of eligible studies was made.
Next, reference lists of the selected articles were carefully
checked. Our search strategy results are shown in Fig. 1.
The search identified a total of 181 publications whose
titles and abstracts were all individually checked, resulting
in a second selection of 89 papers. Full texts of the 89
potentially eligible articles were critically appraised; 82
papers deemed not eligible for inclusion. After checking
the references lists of the seven selected papers and after an
update of advanced online publications (January 2019),
five additional potentially relevant papers were identified,
though mere ly two of these la t t e r f ive s tud ies
were included in the review. In total, nine papers were
eligible, referring to eight unique samples (see Fig. 1).
Data-Extraction and Data-Analysis
From the included articles, information was extracted about
sample and study characteristics; assessment, informant, and
coding characteristics; the prevalence of youth with CD who
were diagnosed with the LPE specifier; and the external cor-
relates (“features”) used for group comparison purposes. If the
original studies did not report effect sizes, Cohen’s d’s were
calculated where possible to get an impression of the
Fig. 1 PRISMA Flow Diagram * Papers were predominantly excluded
for review purposes because CU measures were not used to assess the
DSM-5 specifier symptoms. Other reasons were, for example, the use of
CU measures that only enable to assess three of the four LPE specifier
criteria (Colins 2016; Colins and Vermeiren 2013; Jambroes et al. 2016),
the lack of formal comparison of CD + LPE with CD Only youth
(McMahon et al. 2010), or lack of information about the assessment
procedure followed to determine a CD diagnosis (Pechorro et al. 2015);
** Two papers were identified after checking the references (Kolko and
Pardini 2010; Sakai et al. 2017), whilst three papers were identified by
advance online publication explorations (Byrd et al. 2018; Sethi et al.
2018; Oldenhof et al. 2018); *** Three of the five aforementioned po-
tentially relevant papers were not included for review purposes because
no measures of CD were used (Byrd et al. 2018), and because youth who
did not met criteria for CD also enrolled in the study whilst analyses were
not run separately for youth with a CD diagnosis (Oldenhof et al. 2018;
Sakai et al. 2017); **** Two papers used largely overlapping samples
(Colins et al. 2017; Van Damme et al. 2016), but focused on a different
research question, and therefore added significant incremental informa-
tion to the review. Consequently, both papers were included for review
purposes but will be treated as one and the same study
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magnitude of the significant group differences. The methodo-
logical heterogeneity (e.g. the number and kind of co-variates
included in the analyses) between studies, unfortunately, ham-
pered a formal meta-analysis.
Results
Sample and Study Characteristics
Table 1 shows that eight studies sampled participants
from three different countries (United States: n = 5,
Belgium: n = 2, England: n = 1), three different settings
(clinical: n = 4; detention/incarceration: n = 2; communi-
ty: n = 1; mixed: n = 1), and three different age groups
(ages 12–18: n = 6; ages 6–11: n = 1; ages 5–18: n = 1).
Samples sizes ranged from 43 to 566. Boys or girls were
recruited in three and two studies, respectively whereas
three studies used mixed-gender samples (boys: 37%–
81%). Percentages of ethnic majority youth ranged from
6% to 77%.
Assessment, Informant and Coding Characteristics
Table S1, available online, shows that the Schedule for
Affective Disorders and Schizophrenia for School-age chil-
dren (n = 4) was the most commonly used diagnostic inter-
view to assess CD criteria, followed by the Diagnostic
Interview Schedule for Children-IV (DISC-IV: n = 3), and
the computerized version of the DISC-IV (n = 1). These inter-
views were completed by the child in three studies and by both
parents and children in five studies. Table 1 (and Table S1,
available online) also shows that six studies used only one
measure to assess the LPE specifier (APSD: n = 5; ICU: n =
1)], whereas two studies used two measures (APSD and ICU).
APSD-based studies used four items to assess the four DSM-5
LPE specifier symptoms (one item for one symptom), whereas
the number of ICU items used to construct the LPE measure
ranged from four to nine. In four studies these LPE measures
were completed by a single informant (child: n = 3; teacher:
n = 1), and in four studies by both the parent and the child.
Some studies reported results (prevalence and group dif-
ferences) for various tools, item sets (e.g. four or nine
ICU items), and/or informants. All studies took the most
extreme responses on the Likert scale to approximate
symptom presence (i.e. extreme coding method; e.g.
APSD score of 2), though two studies also considered
less extreme responses (i.e., less extreme coding meth-
od). Because the extreme coding method is used in
most studies reviewed here and incorporated in the
aforementioned novel clinical assessment system (see
introduction), the findings described next focus on
analyses that used the extreme coding method, unless
otherwise noticed.
Prevalence
In line with expectations, less than 50% (6.1–40%) of the
youth with CD met criteria for the DSM-5 LPE specifier
when using child self-reports only (Table 2). Two studies
also showed that when relying on parent-ratings only or
when combining parent- and child self-reports, less than
50% (22.1–49.2%) of CD youth were diagnosed with the
DSM-5 LPE specifier (Kahn et al. 2012; Vanwoerden et al.
2016). Yet, there is also evidence that when using teacher-
ratings only (Kolko and Pardini 2010) and parent-ratings
only (Van Damme et al. 2016), or when combining parent-
and child self-report ratings (Sethi et al. 2018; Van Damme
et al. 2016), the prevalence was higher than expected (i.e.,
50%≤) and ranged from 50.0% to 76.7%. Table 2 demon-
strates that studies that relied on child self-ratings and ap-
plied the less extreme coding method reported high preva-




As shown in Table 1, most studies used indices of antisocial
behavior (AB) that can be used to test the hypotheses that
CD + LPE youth display more severe AB, have an earlier
onset, and exhibit a more stable pattern of their AB than CD
Only youth (Frick et al. 2014).
Severity of AB: Six studies included measures of severe
AB (Colins and Andershed 2015; Hyde et al. 2015;
Kahn et al. 2012; Sakai et al. 2016; Vanwoerden et al.
2016; Van Damme et al. 2016). Specifically, the most
common index of severe AB in these studies was aggres-
sion (n = 5 studies), followed by ODD symptoms or diag-
nosis (n = 4) SUD diagnoses (n = 3), number of CD symp-
toms, rule-breaking behavior, violent and non-violent de-
linquency, and externalizing problems (n = 2), and cruelty
and arrest records (n = 1). CD + LPE youth had higher
levels of aggression in three studies (Colins and
Andershed 2015; Kahn et al. 2012; Van Damme et al.
2016), and a higher level of non-violent delinquency
(Colins and Andershed 2015), CD symptoms (Sakai
et al. 2016), and cruelty (Kahn et al. 2012) in one study.
No other significant group differences were revealed. Two
studies also showed that findings might depend on the
LPE measure and the informant(s). For example, CD +
LPE youth were higher in levels of self-reported aggres-
sion when the DSM-5 LPE specifier was assessed by
means of the ICU instead of the APSD (Colins and
J Psychopathol Behav Assess
Table 1 Differences Between CD + LPE and CD Only Groups
Sample Features Variables Used for Group Comparisons Significant Effects/Differences a
1. Kolko & Pardini (2010) Follow-up b Follow-up (continued) Tool – Informant – Coding
Clinic-referred 1. CD (PR + SR, DI) 10. Externalizing problems (TR,Q) APSD – TR – Extreme: 1
USA, Pittsburgh 2. ODD (PR + SR, DI) 11. Internalizing problems (TR, Q) ADHD diagnosis (!) c
N (tot) = 177 3. ADHD (PR + SR, DI) 12. Social problems (TR,Q)
N (CD) = 39 4. CD symptoms (PR + SR, DI) 13. Violent delinquency (SR, Q)
Age 6–11(M = 8.9) 5. ODD symptoms (PR+ SR, DI) 14. Theft (SR, Q)
81% Boys 6. ADHD symptoms (PR + SR, DI) 15. Vandalism (SR, Q)
51% Caucasian 7. Externalizing problems (PR,Q) 16. Functional impairment (Clin, RS)
8. Internalizing problems (PR,Q) 17. Overall impairment (PR, Q)
9. Social problems (PR, Q)
2. Kahn et al. (2012) Cross-sectional d Tool – Informant – Coding
Clinic-referred 1. Externalizing problems (SR, Q) APSD – SR + PR (Highest score) e - Extreme: 2
USA, Cleveland 2. Externalizing problems (PR,Q) Physical aggresions (PR; d = 0.64)
N (tot) = 566 3. Physical aggression (SR,Q) Cruelty (PR; d = 0.69)
N (CD) = 51 to 65 4. Physical aggression (PR, Q) APSD – SR – Extreme: 1
Age 5–18 (M = 10.6) 5. Cruelty (PR, Q) Physical aggress. (SR; d = 0.69)
60% Boys 6. Quality of Life (PR, Q) APSD – PR – Extreme: 1
6% Caucasian 7. Global impairment (INT, RS) Cruelty (PR; d = 0.77)
3. Colins and Andershed (2015) Cross-sectional Cross-sectional (continued) Tool – Informant – Coding
Belgium 1. ADHD (SR, DI) 8. Aggression (SR, Q) APSD – SR – Extreme: 1
Detained 2. ODD (SR, DI) 9. Rule-breaking behaviour (SR, Q) Impulsive-irresponsible (d = 0.60)
N (tot) = 191 3. Childhood-onset CD (SR, DI) 10. Internalizing problems (SR, Q) ICU-9 – SR – Extreme: 4
N (CD) = 118 4. SUD (SR, DI) 11. Violent delinquency. (SR, Q) Childhood-onset CD (d = 0.48)
Age 12–17 (M = 15.8) 5. Major depression (SR, DI) 12. Non-violent delinquency (SR, Q) Aggression (d = 0.73)
100% Girls 6. Anxiety disorder (SR, DI) 13. Grandiose-manipulative (SR, Q) Non-violent delinquency (d = 0.59)
70% Belgian 7. Attention problems (SR, Q) 14. Impulsive-irresponsible (SR, Q) Impulsive-irresponsible (d = 0.56)
4. Hyde et al. (2015) Cross-sectional Follow-Up Tool – Informant – Coding
USA, Pittsburgh 1. Aggressive symptoms 1. Delinquency (SR, Q) APSD – SR – Extreme: 2
Community (PR + SR, DI) 2. APD (SR, DI) Delinquency (d = 0.86) (!) f
N (tot) = 250 2. Rule-breaking symptoms 3. APD symptoms (SR, DI) Arrest records as adult (d = 1.01) (!) f
N (CD) = 35 (PR+ SR,DI) 4. SUD: Dependency (SR,DI)
Mean age 17 3. Arrest records as adolescent 5. Depressive disorder (SR, DI)
100% Boys (REG) 6. SUD: Abuse (SR, DI)
53% Caucasian 7. Arrest records as adult (REG)
5. Sakai et al. (2016) Cross-sectional (continued) Cross-sectional Tool – Informant – Coding
USA, Colorado 1. SUD: Cannabis (SR, DI) 9. ODD lifetime (SR, DI) ICU-4 – SR – Extreme: 1
Clinic-referred 2. SUD: Alcohol (SR, DI) 10. ODDAnger/irritability life. (SR, DI) # CD symptoms lifetime (d = 1.12)
N (tot) = 196 3. SUD: Cocaine (SR, DI) 11. ADHD Hyp./Imp. life. (SR, DI) ICU-9 – SR – Extreme: 1
N (CD) = 196 4. SUD: Amphetamine (SR, DI) 12. ADHD: Inatt. life. (SR, DI) # CD symptoms lifetime (d = 0.37)
Age 13–18 5. SUD: Opioids (SR, DI) 13. GAD lifetime (SR, DI) ICU-4 – SR – Less extreme: 1
100% Boys 6. SUD: Hallucinogen (SR, DI) 14. Major depression life. (SR, DI) # CD symptoms lifetime (d = 0.50)
(% Caucasian: 7. SUD: Tobacco (SR, DI) 15. # CD symptoms lifetime (SR, DI) ICU-9 – SR – Less extreme: 0
not reported) 8. # SUDs (SR, DI) 16. Length abstinence (SR, DI)
6. Vanwoerden et al. (2016) Cross-sectional g Cross-sectional (continued) Tool – Informant – Coding
USA, Texas 1. Total Problems (SR, Q) 14. Internalizing problems (PR, Q) APSD – PR+ SR (OR-rule) i – Extreme: 0
Clinic-referred 2. Externalizing problems (SR, Q) 15. # CD symptoms (PR, DI)
N (tot) = 382 3. Internalizing problems (SR, Q) 16. # ODD symptoms (PR, DI) ICU-8 – SR – Less Extreme: 7
N (CD) = 111 to 113 4. Proactive-overt aggress. (SR, Q) Externalizing problems (SR; d = 0.69)
Age 12–17 (M = 15.4) 5. Proactive-Relat. aggress. (SR, Q) Follow-up (change in level of) g Proactive-overt aggression (d = 0.73)
37% Boys 6. Reactive-Overt aggress. (SR, Q) 1. Externalizing problems (SR, Q) Reactive-Overt aggression (d = 0.78)
75% Caucasian 7. Reactive-Relat. aggress. (SR, Q) 2. Internalizing problems (SR, Q) # CD symptoms (SR; d = 0.67)
8. Anxiety (SR, Q) 3. Proactive-overt aggression (SR, Q) Less change in externalizing problems
9. Depressive symptoms (SR, Q) 4. Proactive-Relat. aggression (SR, Q) Less change Proactive-overt aggression
10. # CD symptoms (SR, DI) 5. Reactive-Overt aggression (SR, Q) Less change Reactive-overt aggression
11. # ODD symptoms (SR, DI) 6 Reactive-Relat. aggression (SR, Q)
12. Total Problems (PR, Q) 7. Anxiety (SR, Q)
13. Externalizing problems (PR, Q) 8. Depressive symptoms (SR, Q)
J Psychopathol Behav Assess
Andershed 2015) or when LPE assessments were based
on self-reports only instead of parent-reports only (Colins
and Andershed 2015; Kahn et al. 2012).
Onset of AB: One study tested if and showed that CD + LPE
youth more often had a childhood-onset CD diagnosis than
CD Only youth (Colins and Andershed 2015).
Stability of AB: One study reported that CD + LPE youth
exhibited lower levels of future delinquency and had fewer
arrest records in adulthood (Hyde et al. 2015). Findings
also showed that both groups did not differ in future
antisocial personality disorder symptoms and diagnosis,
and SUD diagnoses (Hyde et al. 2015).
Personality Features
CD + LPE youth are hypothesized to display lower
levels of neuroticism, and, therefore, to display lower
levels of anxiety and depression (Frick 2009; Frick
Table 1 (continued)
Sample Features Variables Used for Group Comparisons Significant Effects/Differences a
7. Van Damme et al. (2016) Cross-sectional Cross-sectional (continued) Tool – Informant – Coding
Belgium 1. ADHD (SR, DI) 8. Reactive aggress. (SR, Q) APSD – SR – Extreme: 1
Detained 2. ODD (SR, DI) 9. Proactive aggress. (SR, Q) Proactive aggression (d = 0.92)
N (tot) = 85 3. SUD (SR, DI) Follow-up i
N (CD) = 8 to 63 j 4. Mood disorder (SR, DI) 1. Readiness change (SR, Q) APSD – PR – Extreme: 0
Age 13–17 (M = 16.2) 5. Anxiety disorder (SR, DI) 2. Bond with staff (SR, Q)
100% Girls 6. Violent delinquency (SR, Q) 3. Collaboration goals (SR, Q) APSD – PR+ SR (OR-rule) k – Extreme: 0
77% Belgian 7. Non-violent delinquency (SR, Q) 4. Therapeutic engagement (SR,
8. Sethi et al. (2018) Cross-sectional l Tool – Informant – Coding
England 1–4. Radial diffusivity m APSD – PR+ SR (Highest score) – Extreme: 0
Mixed n 5–8. Fractional anisotropy m
N (tot) = 43 9–12. Axial diffusivity m
N (CD) = 27 o 13–16. Mean diffusivity m
Age 12–17;
100% Boys
CD conduct disorder, LPE limited prosocial emotions,N (tot) Total sample size,N (CD) number of participants with CD,MMean age, PR parent-report,
SR Child self-report, DI diagnostic interview, ODD oppositional defiant disorder, ADHD attention-deficit/hyperactivity disorder, Q questionnaire, TR
teacher-report, , Clin. clinician, RS rating scale, Aggress. aggression, APSD Antisocial Process Screening Device, SUD substance use disorder, REG
official registrations, APD antisocial personality disorder, d Cohen’s d, Hyp./Imp. Hyperactivity/Impulsivity, Inatt. Inattentive,GAD generalized anxiety
disorder, ICU Inventory of Callous-Unemotional traits, ICU-4 ICU 4-item set, ICU-9 ICU 9-item set, Relat. Relational, ICU-8 ICU 8-item set
a Unless otherwise noticedwith an (!), effects or group differenceswere in the expected direction (CD + LPE > CDOnly).Where possible Cohen’s d’s are
calculated if the original studies did not report d’s.When studies reported odd ratios (OR) these ORs were converted to Cohen’s d by dividing the ln (OR)
by 1.81 (Chinn 2000) and when standard errors (SE) were presented for means instead of standard deviations (SD), the SEs were converted to SDs using
the formula SD= SE √n. Effect sizes (d) were interpreted as follows: d ≤ 0.29 referring to small effect sizes; 0.29 < d < 0.80 to moderate effect sizes; and
0.80 ≤ d to large effect size
b Controlling for demographic covariates and pre-treatment levels of the outcome
c In contrast with the expectation that individuals with CD+ LPE are less responsive to treatment, this study showed that a CD x LPE interaction
predicted lower probability of having a post treatment ADHD diagnosis
d Controlling for age
e The informant with the highest score is used to determine if the child met a criterion
f Unexpectedly, the CD+ LPE group was lower in these features than the CD Only group
g Controlling for gender
i These 4 features were reported in a paper that used the same sample and tested CD x LPE interaction effects in predicting 4 indices of treatment
engagement (Colins et al. 2017). Please note that the number of girls used in this study that focused on treatment engagement was a bit lower as compared
to the numbers presented for the Van Damme et al. study (Van Damme et al. 2016) reported in this Table
j The lowest number (n = 8) is based on the AND-rule (i.e. girls were diagnosed with CD if they met CD criteria according to both informants).
k . OR-rule = Participants were diagnosed with the LPE specifier if they met 2 or more of the 4 LPE criteria according to one informant. Group
comparisons were not performed when using the AND-rule
l This paper also reports descriptive information for hyperactivity, conduct problems, total difficulties, and APSD total score but does not report outcomes
for pairwise CD+ LPE vs. CD Only comparisons
mLeft/right dorsal cingulum + left/ right ventral cingulum
nCD youth were recruited from an Institute of Psychiatry database, Youth Offending Teams, Pupil Referral Units, youth projects and mainstream
educational institutions, whereas controls were also recruited through schools and youth service
o As reported in an earlier paper that used this sample: 52% of boys with CD were White (Sarkar et al. 2013)
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et al. 2014).2 Altogether, Table 1 shows that four stud-
ies that included measures of anxiety and/or depression3
and tested this hypothesis, failed to reveal group differ-
ences (Colins and Andershed 2015; Sakai et al. 2016;
Van Damme et al. 2016; Vanwoerden et al. 2016).
CD + LPE youth are also expected to exhibit higher
levels of interpersonal and behavioral/lifestyle psycho-
pathic personality traits (Christian et al. 1997; Frick
2009; Frick et al. 2014). One study tested this expecta-
tion and revealed that CD + LPE youth exhibited higher
levels behavioral/lifestyle traits, but did not differ from
CD Only youth in level of interpersonal traits (Colins
and Andershed 2015).
Biological Features
One study included a biological correlate (Table 1). Echoing
research on adult psychopathy and consistent with the idea
that psychopathy is a neurodevelopmental disorder that orig-
inates early in life, this study explored if, but failed to confirm
that, CD + LPE youth show microstructural abnormalities in
the dorsal ‘default-mode’ network compared to CD Only
youth (Sethi et al. 2018).
Treatment Responsiveness
The DSM-5 LPE specifier is hypothesized to designate a
group of children and adolescents with CD who are less
likely to engage and benefit from treatment (Frick et al.
2014). One study could not reveal group differences in
level of treatment engagement (Colins et al. 2017).
Another study tested if CD + LPE youth are more likely
to exhibit continued problems across multiple domains of
functioning following treatment (Kolko and Pardini
2010). Both groups did not differ in any of the 17 post
treatment outcomes (e.g., social problems and impair-
ment), with one exception, being that CD + LPE youth
were less likely to have a post treatment ADHD diagno-
sis (Kolko and Pardini 2010). A third study explored
change after treatment in a variety of outcomes
(Table 1), but could not confirm that CD + LPE youth
showed less change than their CD Only counterparts, at
least not when using the extreme coding method
(Vanwoerden et al. 2016).
Discussion
The aim of this review was to estimate the evidence-base for
the DSM-5 LPE specifier whilst relying on studies that
assessed this specifier in youth with a CD. Results are
discussed first in regard to prevalence followed by a reflection
upon group differences (or lack thereof), recommendations for
future research, and clinical implications.
Prevalence
The expectation that the DSM-5 LPE specifier delineates a
small subgroup of youth with CD was most robustly confirmed
when solely relying on child self-ratings of the LPE criteria,
with prevalence rates in the 6.1–40% range. When relying on
other informants, findings were quite mixed, though.
Specifically, with two exceptions (Kahn et al. 2012;
Vanwoerden et al. 2016) 50% or more of the youth with CD
met criteria for the DSM-5 LPE specifier according to studies
that relied on teacher- or parent-ratings only (59.5–
76.7%)(Kolko and Pardini 2010; Van Damme et al. 2016), or
that combined parent- and child self-reports (49.2–63.5%)
(Kahn et al. 2012; Sethi et al. 2018; Van Damme et al. 2016).
Admittedly, it can be argued that prevalence rates close to 50%,
for examples as those reported in Kahn (49.2%) and Sethi
(51.9%) are still in concordance with estimates that up to 50%
of children with serious conduct problems exhibit non-
normative levels of CU traits. However, these rates should be
critically interpreted for at least three reasons. First, findings
that approximately 50% of CD youth meet criteria for the
DSM-5 specifier are difficult to converge with the idea that this
subtyping scheme delineates a small subgroup of youth with
CD. Second, there is evidence that CD +LPE youth may be
perceived more negatively than CD Only youth (Edens et al.
2017). Therefore, the concern that too many youth with CD are
diagnosed with the DSM-5 LPE specifier is particularly salient,
though it must be noted that this stigmatizing effect has not yet
been replicated (Prasad and Kimonis 2018). Third, CD +LPE
youth are often considered to display personality traits and def-
icits that hallmark adults with psychopathy (Frick 2009; Sethi
et al. 2018). Since adult psychopathy has been shown to occur
in a minority (e.g. 8–16%) of adults with antisocial personality
disorder (Hildebrand and de Ruiter 2004; Pham and Saloppé
2010), DSM-5 LPE prevalence rates do not align with adult
prevalence rates of psychopathy, and generally seem high,
and, therefore, must be critically and carefully interpreted.
Clearly, much work is to be done to illuminate how prevalent
the LPE diagnosis truly is among youth with CD.
Group Differences
The studies reviewed here greatly varied in the features used
to test the viability of the DSM-5 LPE specifier. The most
2 For example, because youth with conduct problems who do not exhibit CU
traits have vulnerabilities involving problems regulating emotions, leading to
higher levels of depression, anger, and anxiety (Frick 2009).
3 One other study also measured internalizing problems, but focused on an-
other research question (i.e. post treatment outcomes) and did not compare
both groups in baseline levels of internalizing problems (Kolko & Pardini,
2010).
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common features used relate to severity of antisocial behavior,
low neuroticism (or lack of anxiety and depression), and treat-
ment responsiveness. Available evidence to some extent sup-
ported the idea that CD + LPE youth display more severe an-
tisocial behaviour, though one study actually revealed higher
delinquency scores in CD Only youth.4 Prior work failed to
support the hypotheses that CD + LPE youth are less anxious
or depressed (Blair 2013), and responsive to treatment (Frick
et al. 2014). Other features of interest were merely considered
in one study, making it impossible to draw any conclusion.
Consequently, positive findings (e.g., a higher prevalence of
childhood-onset CD in CD + LPE youth; Colins and
Andershed 2015) and negative findings (e.g., CD + LPE
youth were at a lower risk to be arrested in adulthood; Hyde
et al. 2015) are in need of replication. Considering the magni-
tude of the expected significant group differences, all but two
of the effect sizes were in the small to moderate range (d < 80).
As such, it can be wondered if the significant group differ-
ences bear practical usefulness. For now, empirical support for
the novel DSM-5 LPE specifier is poor, thereby contrasting
the bulk of prior CU research that triggered the incorporation
of CU traits into DSM-5 CD.
There are various plausible explanations why studies failed to
provide convincing support for the viability of the DSM-5 LPE
specifier. A first explanation relates to inaccurate assessments of
the DSM-5 LPE specifier that hallmarked all prior work. DSM-5
explicitly states that criteria must be persistently displayed in
multiple relationships and settings. Yet, none of the instruments
used in the studies that were reviewed, refer to any time frame,
relationship, and setting in particular. Thus, available research
may have failed to find strong support for the LPE specifier
simply and most likely because these studies did not entirely test
the LPE specifier as defined in DSM-5. However, this is how
evidence was gathered to propose the LPE specifier in the first
place. Thus, it stands to reason to argue that it should work in
independent investigations as well. Nevertheless, prior attempts
in the literature to take a few items from existingmeasures of CU
traits and construct an LPEmeasure do not seem very successful.
Therefore, future research on the DSM-5 LPE specifier should
consider alternative, better, andmore comprehensive ways to test
this specifier. From this perspective, interview-based assessment
tools, such as the CAPE, are very much welcomed, but still
awaiting in-depth scrutiny. Interestingly, the first available study
that explored this CAPE’s psychometric properties revealed
some promising findings in a small sample of youth from fam-
ilies with a low socioeconomic status (Centifanti et al. 2019).
Nevertheless, it is relevant to note that this study did not consider
CD diagnosis and reported findings that contrast common expec-
tations surrounding the DSM-5 LPE specifier.5 A second study
that explored the psychometric properties of the CAPE, reported
group comparisons between children and adolescents with ODD
or CD who met DSM-5 criteria for the DSM-5 specifier (ODD/
CD + LPE; n = 20) and who did not (n = 34) (Hawes et al.
2019).6 Both groups did not significantly differ in antisocial be-
havior and proactive aggression, though the ODD/CD +LPE
group displayed significantly lower levels of affective empathy
(d = .70). Consequently, interview-based studies among CD
youths are urgently warranted to see if better assessment will
increase support for this novel CD subtyping scheme.
Alternatively, clinicians might already use the DSM-5 LPE spec-
ifier for applied purposes since the publication of DSM-5 in
2013, and rely on unstandardized assessments of the LPE spec-
ifier. Therefore, future studies might use file information to test if
CD +LPE and CD Only groups differ from each other when
LPE diagnoses were provided by clinicians in applied settings.
A second explanation relates to the features that have been
considered in available DSM-5 LPE specifier studies.
Research on CU traits have considered genetic, cognitive,
emotional, biological, environmental, and personality fea-
tures, along with antisocial behavior and treatment respon-
siveness (Frick et al. 2014). Yet, as shown in Table 1, prior
work on the DSM-5 LPE specifier merely focused on a re-
stricted number of features, while some features were merely
considered in one study, such as the onset and stability of
antisocial behavior, psychopathic personality traits, or brain
activation. Unfortunately, no study to date considered features
that quite consistently have been associated with CU traits,
such as responsiveness to and recognition of cues to fear and
sadness in others (i.e. emotional features), abnormalities in the
processing of punishment cues (i.e. cognitive features), harsh
and warm parenting (i.e. environmental features), and amyg-
dala deficits (i.e. biological features) (Frick et al. 2014).
Speculative, it is possible that support for the LPE specifier
is currently limited because various important features have
not yet been considered.
4 While the current paper was under review, one additional study would have
been included if our search strategy was performed in January 2020, instead of
January 2019 (see Method, Selection). This study recruited 264 children
(Mage = 8.5; 40.5% girls) who received school-based psychosocial problems
for conduct problems (Dery et al. 2019). Of the 103 children with a CD
diagnosis as measured by the DISC (parents or teacher), 48 (46.6%) met
criteria for the DSM-5 LPE specifier as measured by the APSD (extreme
coding, teacher or parent). Group comparisons revealed only one significant
difference in the presence of 15 specific CD symptoms (i.e. used weapon to
cause harm; CD+LPE >CD Only; d = 0.48), whilst CD+LPE children also
displayed higher levels of ADHD symptoms. No significant differences were
reported in levels of ODD symptoms, total number of aggressive CD symp-
toms, total number of CD symptoms, and stability of conduct problems over
time.
5 For example, children who met and did not meet criteria for the DSM-5 LPE
specifier did not significantly differ in externalizing and internalizing problems
and risk for violence.
6 This study, as well as the aforementioned Centifanti study (2019), became
available after January 2019 (see Method, Selection). Yet, both studies would
not have been included because of our inclusion criteria. The Centifanti et al.
(2019) study did not consider a CD diagnosis, whilst the Hawes et al. (2019)
study did not differentiate between anODD andCDdiagnosis when testing the
LPE specifier.
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Third, diagnostic assessment of children emphasizes infor-
mation from multiple informants (Handwerk et al. 1999), and,
therefore, clinicians typically also resort to descriptions of chil-
dren and adolescent by others. In regard of the LPE specifier,
DSM-5 explicitly states that self-report of LPE must be
complemented with information from others, who have known
the individual for extended periods of time, such as parents,
teachers, co-workers, and peers (APA 2013).What is clear from
the present review is that most studies on the DSM-5 LPE
specifier reviewed here relied on child reports, which might
have diminished support for the LPE specifier. Though not
impossible, it is important to keep in mind that three of the four
studies that were used in the development of the LPE specifier
solely relied on child reports (Frick and Moffitt 2010) and that
proponents of the LPE specifier considered child report as an
important source of information to put the LPE specifier to the
test (Kimonis et al. 2015). That is, these were standards used to
design, propose, and include the LPE specifier, so self-report
only studies should be sufficiently robust to test the LPE spec-
ifier. Put differently, the overreliance on child self-reports can
and should not be used to discard prior work on the DSM-5
LPE specifier, especially not since there is evidence to suggest
that extending child with parent-reports does not necessarily
increase support for the LPE specifier (Vanwoerden et al.
2016; Van Damme et al. 2016; Kahn et al. 2012) and might
result in very high prevalence rates of children and adolescents
who met criteria for the DSM-5 LPE specifier (supra).
Recommendations for Future Research
Assessment of the DSM-5 LPE specifier should remain a major
focus in future work. The current review clearly shows that at-
tempts in the past decade to take a few items from existing
measures of CU traits and construct a LPE measure have not
been successful. Future studies that systematically use
interview-based tools to test the viability of the LPE specifier
among children and adolescents with CD may greatly enhance
research on the DSM-5 LPE specifier. Using such interviews will
be time consuming, costly, andmuchmore complex as compared
to using a restricted number of items from excisingCUmeasures.
Hence, it will be relevant to test if these interviews provides
important information above and beyond prior attempts in the
literature to construct an LPE measure (Centifanti et al. 2019).
Future studies that gather information from different infor-
mants are needed to assess the LPE specifier as recommended
by DSM-5. Yet, including multiple informants inevitably con-
fronts clinicians and researchers with the question how to deal
with these multiple sources. Studies that relied on multiple
informant-reports greatly differed in the way these reports were
combined, not only to measure CD (Table S1, available online)
but also to measure the DSM-5 LPE specifier (Table 1), and
often yielded prevalence rates of LPE among children and ad-
olescents with CD that seem too high. Therefore, systematic
research on this particular topic is needed and may result in
recommendations on how information from multiple sources
should be combined. Such endeavors may eventually show that
certain informants in certain settings are less accurate reporters
of LPE specifier criteria (e.g., parents from detained youth).
Table 2 Prevalence of Children and Adolescents with CD who Meet
Criteria for the DSM-5 LPE Specifier
Study, Sample
LPE Informant (LPE tool, coding method)
% Diagnosed With
the LPE Specifier
1. Kolko & Pardini (2010), Clinic-referred %
Teacher (APSD-4; Extreme) 59.5%
2. Kahn et al. (2012), Clinic-referred
Child (APSD-4; Extreme) 21.6%
Parent (APSD-4; Extreme) 30.8%
Highest score b (APSD-4; Extreme) 49.2%
3. Colins and Andershed (2015), Detained
Child (ICU-9; Extreme) 37.3%
Child (APSD-4; Extreme) 26.3%
4. Hyde et al. (2015), Community
Child (APSD-4; Extreme) 40.0%
5. Sakai et al. (2016), Clinic-referred
Child (ICU-4; Less Extreme) 50.5%
Child (ICU-4; Extreme) 6.1%
Child (ICU-9; Less Extreme) 83.7%
Child (ICU-9; Extreme) 21.9%
6. Vanwoerden et al. (2016), Clinic-referred
Child (ICU-8; Less Extreme) 82.9%
Child or Parent c (APSD-4; Extreme) 22.1%
7. Van Damme et al. (2016), Detained
Child (APSD-4; Extreme) 27.5%
Parent (APSD-4; Extreme) 76.7%
Child or Parent d (APSD-4; Extreme) 63.5%
Child and Parent e (APSD-4; Extreme) 50.0%
8. Sethi et al.(2018), Mixed
Highest score b (APSD-4; Extreme) 51.9%
CD conduct disorder, LPE limited prosocial emotion specifier, APSD
Antisocial Process Screening Device, APSD-4 4 APSD items, ICU
Inventory of Callous-Unemotional traits, ICU-4 ICU 4-item set, ICU-9
ICU 9-item set
a Total sample percentages for CD+ LPE and CD Only (and for other
groups (LPE Only and control group) are reported in Table S2, available
online
b The informant with the highest score was used to determine if the child
met a criterion
c Youth were assigned to the CD+ LPE group if they met CD criteria
according to parent- or self-report informant and if they met 2 ≤ LPE
criteria according to parent- or self-report
d Youth were assigned to the CD+ LPE group if they met CD criteria and
2 ≤ LPE criteria according to one informant
e Youth were assigned to the CD+ LPE group if they met CD criteria and
2 ≤ LPE criteria according to both informants
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This would imply that information from different reporters
should be weighted differently, and, consequently, that using
the commonly applied highest score prevails method or OR-
rule might not (always) be the best way to combine information
from different reporters. However, nothing is known about how
to weight the different sources, even though it is likely that
different sources deserve different weights.
The LPE specifier may work less well in a context in
which the assessment of the LPE specifier may bring actual
consequences to the reporter (Kimonis et al. 2014). All
studies reviewed here were performed in a research con-
text, and thus guaranteed anonymity and confidentiality to
its participants. Therefore, it is particularly worrisome that
evidence in support of the LPE specifier stemming, overall,
is poor, even though the assessment methods were less
than optimal. Clearly, studies are needed to illuminate
how well the LPE specifier works in clinical practice, for
example, by means of comprehensive standardized mea-
surement tools, such as interviews.
Clinical Implications
For now, available work strongly suggests that clinicians should
not yet use the DSM-5 LPE specifier for diagnostic purposes and
treatment planning, at least not when relying on items from CU
measures that have been used in the development of the four LPE
specifier criteria. Clinicians are also recommended not to use the
LPE specifier for prognostic purposes, especially since the few
prospective studies demonstrated that children with CD who
were diagnosed with the LPE specifier were not at an increased
risk for future criminality and poor treatment outcomes.
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